^ — CO 



What is claimed is: 

1. An isolated and Purified superantigen 
'^/* toxin DNA f^^^t which has/been altered such that 
1 binding of the encoded altered toxin to either the MHC 

f 5 class II or T cell antigen /receptor is altered. 

2 . An isolated and purified DNA fragment 
according to claim 1, wherein san_d superantigen toxin 
is Staphylococcal entero toxin A having the sequence of 

10 SEQ ID NO : 1 or a portion thereof, or an allelic 
portion thereof. f ^ 

*L 

3 . An isolated And purified DNA fragment 
according to claim 1, whferein said superantigen toxin 
15 is Staphylococcal ente/otoxin A having the sequence of 
SEQ ID NO: 3 or a portion thereof, or an allelic 
portion thereof. 

4. An isolated and purified DNA fragment 
20 according to claim \, wherein said superantigen toxin 
^£\is Staphylococcal enVerotoxin B having the sequence of 
^(JbfSEQ ID NO: 5 or a portion thereof, or an allelic 
portion thereof . \ 

25 5. An isolated and purified DNA fragment 

according to claim 1, wherein said superantigen toxin 
is Staphylococcal enterotoxin B having the sequence of 
SEQ ID NO: 7 or a portion thereof, or an allelic 
portion thereof. 

30 

6. An isolated and purified DNA fragment 
according to claim \, wherein said superantigen toxin 
^VX*\is Staphylococcal enterotoxin B having the sequence of 
C^J^EQ ID NO: 9 or a portion thereof, or an allelic 
35 portion thereof . 



7. An isolated and purified DNA fragment 
according to claim 1, wherein said superantigen toxin 
is toxic shock syndrome toxin- 1 having the sequence of 
SEQ ID NO: 11 or a portion thereof, of: an allelic 
portion thereof. 

8. An isolated and purLfied DNA fragment 
according to claim 1, wherein sa/Ld superantigen toxin 
is Staphylococcal enterotoxin C± having the sequence 
of SEQ ID NO: 13 or a portion thereof, or an allelic 
portion thereof . 

9. An isolated and purified DNA fragment 
according to claim 1, wherAn said superantigen toxin 
is Streptococcal pyrogeni<£ exotoxin A having the 
sequence of SEQ ID N0:15/or a portion thereof, or an 
allelic portion thereof; 



10. An isolated and purified DNA fragment 
according to claim 2 / wherein said fragment encodes 
the amino acid sequence of SEQ ID NO: 2 or a portion 
thereof, or an allelic portion thereof. 

11. An /isolated and purified DNA fragment 
according to claim 3, wherein said fragment encodes 
the amino acid s/equence of SEQ ID NO: 4 or a portion 
thereof, or an /allelic portion thereof. 



12. An isolated and purified DNA fragment 
\ according to claim V, wherein said fragment encodes 
/\the amino acid sequence of SEQ ID NO: 6 or a portion 
/thereof, or an allelic portion thereof. 
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13. An isolated and purified DNA fragment 
according to claim 5\ wherein said fragment encodes 
the amino acid sequence of SEQ ID NO: 8 or a portion 
thereof, or an allelidy portion thereof. 
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14. An isolated and purified DNA fragment 
according to claim 6, wWerein said fragment encodes 
the amino acid sequence of SEQ ID NO: 10 or a portion 
thereof, or an allelic por\tion thereof. 

15. An isolated and purified DNA fragment 
according to claim 7, wherein sa/id fragment encodes 
the amino acid sequence of SEQ/lD NO: 12 or a portion 
thereof, or an allelic portion thereof. 

16. An isolated/and purified DNA fragment 
according to claim 8, wherein said fragment encodes 
the amino acid sequence^ of SEQ ID NO: 14 or a portion 
thereof, or an allelic portion thereof. 

17. An isolated and purified DNA fragment 
according to clairtf 9, wherein said fragment encodes 
the amino acid sequence of SEQ ID NO: 16 or a portion 
thereof, or an/allelic portion thereof, 

18. A recombii^ant DNA construct comprising: 

(i) a vecGior, and 

(ii) an isolated and purified altered 
superantigen toxin DNA fragment according to claim 1. 

19. A recombinant DNA construct according to 
claim 18, wherein said fc)NA fragment has the sequence 
according to SEQ ID NOA 1 /6r a portion thereof, or an 
allelic portion thereof. 




20. A recombinant DNA construct according to 
claim 18, wherein said DnA fragment has the sequence 
according to SEQ ID Noi^r a portion thereof, or an 
allelic portion therec^ . O- 

21. A recombinant DNA construct according to 
claim 18, wherein said DNA fragment has the sequence 

> according to SEQ ID NO : 5 or a portion thereof, or an 
allelic portion fthereof . 

22 . A recombinant DNA construct according to 
claim 18, wherein fcaid DNA fragment has the sequence 
according to SEQ ID NO: 7 or a portion thereof, or an 
allelic portion theireof . 

23. A recombinant DNA construct according to 
claim 18, wherein said DNA fragment has the sequence 
according to SEQ ID : 9 or a portion thereof, or an 
allelic portion therec 

24. A recombinant DNA/ construct according to 
claim 18, wherein said DNA fragment has the sequence 
according to SEQ ID NO: 11 or A portion thereof, or an 
allelic portion thereof, 



25. A recombinant DNA construct according to 
claim 18, wherein said EfNA fragment has the sequence 
according to SEQ ID No/l3 or a portion thereof, or an 
allelic portion thereof 



26. A recombinant DNA construct according to 
claim 18, whereir/ said DNA fragment has the sequence 
according to SEQ ID NO: 15 or a portion thereof, or an 
allelic portion thereof. 
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27. The recombinant D$A construct according 
to claim 19, wherein said DNA fragment encodes the 
amino acids sequence specified in SEQ ID N0:2. 



28. The recombiirantr"*DNA construct according 
to claim 20, wherein saicrDNA fragment encodes the 
amino acids sequence specified in SEQ ID NO: 4. 



10 ^9. The recombinant DNA construct according 

to claim 2-£, wherein said DNA fragment encodes the 
amino acids sequence specified in SEQ ID NO: 6. 



30. The recombinant DNA construct according 
15 to claim wherein said DNA fragment encodes the 

amino acids sequence specified in SEQ ID NO: 8. 



31. The recombinant DNA construct according 
to claim wherein said DNA fragment encodes the 

20 amino acids sequence specified in SEQ ID NO: 10. 



32. The recombinant DNA construct according 
to claim 24, wherein said/DNA fragment encodes the 
amino acids sequence specified in SEQ ID NO: 12. 



33. The recombinant DNA construct according 
to claim 25, whereir/ said DNA fragment encodes the 
amino acids sequence specified in SEQ ID NO: 14. 

30 34. Tlfe recombinant DNA construct according 

to claim 26, wKerein said DNA fragment encodes the 
amino acids sequence specified in SEQ ID NO: 16. 

s 5 . A recombinant DNA construct according to 
35 claim 19 yftierein said construct is pETA489270P. 



36. A recoit±)inant/xDNA construct according to 
claim 20 wherein said con^t&t is pETA489270C. 

5 37. A recombinant DNA construct according to 

claim 21 wherein said construct is pETB2360210. 

38. A recombinant DNA construct according to 
claim 22 wherein said construct pETB899445P. 

10 

39. A recombinant DNA construct according to 
claim 23 wherein said construct is pETB899445C. 

40. A recombinant DNA construct according to 
15 claim 24 wherein said construct is pETTST30. 

41. A recombinant DNA construct according to 
claim 25 wherein said /onstruct is pETSEC45 . 

20 42. A recombinant DNA construct according to 

claim 26 wherein sa^id construct is pETSPEA42 . 

43 . A recombinant DNA construct according to 
claim 18, wherein said vector is an expression vector. 

44. A host cell transformed with a 
$mbinant DNA construct according to claim 18. 

45. A host caLip transformed with a 

30 recombinant DNA constr^xaccording to claim 27. 

46. A host celiL^trans formed with a 
recombinant DNA construct according to claim 28. 
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47. A host \cell transformed with a 
recombinant DNA construct according to claim 29. 

48. A host ceLLl transformed with a 
recombinant DNA construct according to claim 30. 

49. A host cell\ transformed with a 
recombinant DNA construct Recording to claim 31. 

50. A host cell transformed with a 
recombinant DNA construct according to claim 32. 

51. A host cell transformed with a 
recombinant DNA construct According to claim 33. 

52 . A host ce/ll transformed with a 
recombinant DNA construct according to claim 34. 

53. A host cell according to claim 44, 
wherein said cell is prokaryotic . 

54. A host cel/l-according to claim 45, 
wherein said cell is prpk^yotic. 

55. A host celyL^ according to claim 46, 
wherein said cell is prakirfyotic . 

56. A host cell according to claim 47, 
wherein said cell is prokaryotic. 

57. A host cell according to claim 48, 
wherein said cell is prokaryotic. 



58. A host cell according to claim 49, 
wherein said cell is prokaryotic. 
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59. A host cell according to claim 50, 
wherein said cell is prokaryotac . 

60. A host cell according to claim 51, 
wherein said cell is prokaryotic • 

61. A host cell according to claim 52, 
wherein said cell is prokaryotic . 



62 . A method for producing altered 
superantigen toxin comprising culturing the cells 
according to claim 44, under conditions such that said 
DNA fragment is expressed and said superantigen toxin 
15 is thereby produced, and isolating said superantigen 
toxin . 

63 . A method for ^producing altered 
superantigen toxin comprising culturing the cells 
20 according to claim 45, uryder conditions such that said 
DNA fragment is expressed and said superantigen toxin 
is thereby produced, ar^a isolating said superantigen 
toxin . 

25 64 . A methrad Tt5r producing altered 

superantigen toxin ^comprising culturing the cells 
according to daily 46, under conditions such that said 
DNA fragment is expressed and said superantigen toxin 
is thereby produ/ced, and isolating said superantigen 

30 toxin . 

65 . A method for producing altered 
superantigen toxin comprising culturing the cells 
according to claim 47, under conditions such that said 
35 DNA fragment is expressed and said superantigen toxin 



is thereby produced, and isolating said superantigen 
toxin . 

66. A method for producing altered 
superantigen toxin comprising culturing the cells 
according to claim 48, under conditions such that said 
DNA fragment is expressed and said superantigen toxin 
is thereby produced, and isolating said superantigen 
toxin . 

67. A method for producing altered 
superantigen toxin comprising culturing the cells 
according to claim 49, under conditions such that said 
DNA fragment is expressed and said superantigen toxin 
is thereby produced, and isolating said superantigen 
toxin . 

68. A method for producing altered 
superantigen toxin comprising culturing the cells 
according to claim 50, under conditions such that said 
DNA fragment is expressed and said superantigen toxin 
is thereby produced, a^d isolating said superantigen 
toxin . 

69 . A method for producing altered 
superantigen toxin /comprising culturing the cells 
according to clainf 51, under conditions such that said 
DNA fragment is Expressed and said superantigen toxin 
is thereby produced ,/>and isolating said superantigen 
toxin. / 

70 / A method for producing altered 
superantigeri toxin comprising culturing the cells 
according Jo claim 52, under conditions such that said 
DNA fragment is expressed and said superantigen toxin 
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is thereby produce* 
toxin . 



solating said superantigen 



71. An isolated and purified sjaperantigen 
toxin which has been altered such that t/inding of the 
encoded altered toxin to either the MH(/ class II or T 
cell antigen receptor is altered, 

72 . An isolated and purified superantigen 
toxin according to claim 71 whereir/ said toxin is 
staphylococcal enterotoxin A. 

73. An isolated and purified superantigen 
toxin according to claim J71 whexjfein said toxin is 
staphylococcal enteroto) 




74. An isolated and /purified superantigen 
toxin according to claim 71 wherein said toxin is 
staphylococcal toxin shock swidrome toxin-1. 

75. An isolated amd purified superantigen 
toxin according to claim 71/ wherein said toxin is 
staphylococcal enterotoxin /CI . 

76. An altered SEA superantigen toxin 
peptide according to clai/n 72 wherein position 92 has 
been changed to alanine . 



77. An altered SEA superantigen toxin 
30 peptide according to cljkim 72 wherein position 70 has 
been changed to arginine . 



35 



78. An altered SEA superantigen toxin 
peptide according to claim 72 wherein position 48 has 
been changed to argiryine. 
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79. An altered SEA superantige^ toxin 
peptide according to claim 72 wherein position 64 has 
been mutated to alanine. 

80. An altered SEB superantigen toxin 
peptide according to claim 73 wherei/h position 115 has 
been changed to alanine . 

81. An altered SEB superantigen toxin 
peptide according to claim 73 whe/rein position 89 has 
been changed to alanine . 



82 . An al 
peptide according t 
been changed to glu 




EB superantigen toxin 
73 therein position 67 has 



me . 



83 . An altered SEB superantigen toxin 
peptide according to claim J3 wherein position 94 has 

20 been changed to alanine. 

84. An altered ^EB superantigen toxin 
peptide according to claiifL 73 wherein position 61 has 
been changed to alanine 

25 

85 . A method fir the diagnosis of 
superantigen-associated l|>acterial infection comprising 

the steps of : 

(i) contacting/ a sample from an individual 
30 suspected of having a suberantigen-associated 

bacterial infection witlf altered superantigen toxin ; 
and 

(ii) detecting the presence or absence of a 
superantigen-associated bacterial infection by 

35 detecting the presence /or absence of a complex formed 



between the altered superantigen toxin and antibodies 
specific therefor in the sample. 

86. A method for the diagnosis of/a 
superantigen toxin-associated bacterial inflection 
according to claim 63 wherein the altered /superantigen 
toxin is chosen from the group consisting/ of SPEa, 
SEB, SEA, TSST-1, SEC-1. 
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87 . A superantigen toxin-assyociated 
infection diagnostic kit comprising an altered 
superantigen toxin according to c^laiir/ 58 wherein said 




toxin is chosen from the drcttup consisting of SPEa, 
SEB, SEA, TSST-1, and SEC+li and ancillary reagents 
suitable for use in detecting the presence or absence 
of antibodies against superantigen/ toxin in a 
mammalian sample. 



in 



88. A vaccine comprising an altered 
20 superantigen toxin according to /claim 58 effective for 
the production of antigenic and/ immunogenic response 
resulting in the protection of /a mammal against 
superantigen-associated bacter/lal infection. 



25 89. A vaccine according to claim 6 6 wherein 

said altered superantigen toxin is chosen from the 
group consisting of SPEa, SEB, SEA, TSST-1, and SEC-1. 



90. A vaccine according to claim 67 wherein 
30 said vaccine further comprises at least one other 

different altered superant/igen toxin chosen from the 
group consisting of SPEa, /SEB, SEA, TSST-1, and SEC-1. 



91. A vaccine according to claim 66, wherein 
the superantigen toxin is SEB and the vaccine is/ 
identified as B899445 . 

5 92. A vaccine according to claim wherein 

the superantigen toxin is SEA and the vaccine is 
identified as A489270. 

93. A bivalent vaccine according to claim 68 
10 wherein said altered superantigen toxics are SEA and 
SEB. 
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94. A bivalent vaccine according to claim 71 
wherein said toxin SEA is A#8$270 aqfcl SEB is B899445 . 




95. A multivalent /^ect5c±nh against 
superantigen-associated bacterial /infections 
comprising a combination of altered superantigen 
toxins selected from the group consisting essentially 
of TSST-1, SPEa, SEA, SEB, and SEC-1 or any portion or 
allelic form thereof, capable of eliciting protective 
antibodies against superantigery toxins in a 
pharmaceutically acceptable ex^ipient in a 
pharmaceutically acceptable art/ount . 

96. A therapeutic irfethod for the treatment 
or amelioration of a superantfigen-associated bacterial 
infection said method comprising administering to an 
individual in need of such treatment an effective 
amount of sera from individuals immunized with one of 
more altered superantigen toxin vaccine according to 
claim 67 in a pharmaceutically acceptable dose in a 
pharmaceutically acceptable/ excipient. 
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97. A therapeutic method for the treatment 
or amelioration of a superantigen-associated bacterial 
infection, said method comprising administering to an 
individual in need of such treatment an e/ffective 
amount of antibodies against altered superantigen 
toxins in a pharmaceutical^ acceptable dose in a 
pharmaceutical!;/ acceptable excipient 



98. A therapeuty*7 method/for the treatment 
or amelioration of a supef afttigfenykssociated bacterial 
infection, said method cc^f^r&inV administering to an 
individual in need of such treatment an effective 
amount of altered superantigen toxins from 
streptococcal and staphylococcal bacteria in order to 
inhibit adhesionof superantigeA bacterial toxin to MHC 
class II or T cell receptors toy competitive inhibition 
of these interactions in a pharmaceutical ly acceptable 
dose in a pharmaceutical ly acceptable excipient. 



99. A therapeutic/ method for the treatment 
of diseases that may not hd associated directly with 
superantigen toxins by causing specific 

nonresponsiveness of T ceyl subsets or by expanding or 
stimulating specific T ceil subsets, in vivo or ex 
vivo by use of altered superantigen toxin. 




